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Most plants are sensitive to even slight water loss for short
periods of time. Resurrection plants are extremely unusual in that
they can lose 95% of their cellular water, remain viable for prolonged
periods and recover full metabolism on rehydration. There are only
about 350 species of angiosperms with such vegetative desiccation
tolerance, the majority of them endemic to Southern Africa. My
research is aimed at gaining a comprehensive fundamental under-
standing of this phenomenon with the ultimate aim of utilizing key
protectant systems identiﬁed to produce drought tolerant crops. A
systems biology approach is utilized in which molecular studies
identify genes, proteins and metabolites that might be involved in
protection; biochemical and physiological studies determine where
and how such protection works and this is related to how plants
cope in drought prone environments (ecophysiological studies). In
this presentation, I will illustrate some of the key ﬁndings gained
from such an approach, drawing attention to those that have might
have relevance to the production of drought tolerant crops in Africa.
doi:10.1016/j.sajb.2013.02.009
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Seed quality and storability is of paramount signiﬁcance to
agriculture and plant conservation, and considerable economic losses
result from sub-optimal seed performance. Here, I will discuss
mechanisms of seed deterioration upon storage and artiﬁcial ageing.
Using Pisum sativum (Garden pea) as model seeds we demonstrated
that changes in the cellular redox potential correlate with seed
viability. These changes were thought to trigger programmed cell
death, which became evident when nucleic acids were degraded by
endonucleases into inter-nucleosomal fragments. An analysis of the
transcriptome of ageing seeds showed that genes associated with
programmed cell death, oxidative stress and protein ubiquitination
were altered at the earliest stages of ageing prior to viability loss.
Shortly before total germination started to decline, genes associated
with the transport and metabolism of lipids, amino acids, inorganic
ions, coenzymes and nucleotides were altered. Concomitantly,
macromolecules were also degraded by other chemical and bio-
chemical pathways. Gas chromatography coupled with mass spec-
trometry of the headspace of ageing seeds revealed that volatile
compounds were derived from lipid peroxidation, alcoholic fermen-
tation and Maillard reactions. Besides, evidence was shown for
Strecker degradation of amino acids, and for pectin degradation.
Using infrared thermography as a non-invasive technique to
diagnose viability, we demonstrated that non-viable seeds fail to
degrade starch upon germination. In conclusion, seed ageing in-
volves a series of intricately linked processes that include genome
reprogramming, programmed and non-programmed cell death.
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Given their extraordinary diversity, orchids promise unique
opportunities to investigate questions about speciation, yet surpris-
ingly they are underrepresented in evolutionary studies. Sexually
deceptive orchids may offer an ideal system for exploring the role of
pollinators in speciation. These orchids lure male pollinators to
the ﬂower by emitting ﬂoral odors that mimic the speciﬁc sex
pheromone of the pollinator. In a multidisciplinary study of
Australian sexually deceptive Chiloglottis orchids we have evaluated
wasp pollinator speciﬁcity in the ﬁeld; identiﬁed the novel
compounds involved in pollinator attraction; mapped our chemical
ﬁndings onto a phylogeny of the orchids and explored the population
genetics of species boundaries. We have shown that pollinator
speciﬁcity has a strong chemical basis, conﬁrmed species boundaries
are well-deﬁned by chemistry, and discovered that speciation is
often associated with pollinator switching, usually underpinned by
minor chemical change. In an on-going expansion of this study to the
sister genus Drakaea, we have discovered that major chemical
changes have occurred across generic boundaries. Furthermore,
unexpected discoveries of pollinator sharing between Drakaea and
distantly related Caladenia orchids have revealed new insights into
the relative importance of chemistry versus morphology in this
pollination strategy. Collectively, this research offers new insights
into the early steps of pollinator-mediated speciation, and indicates
that plant speciation can be both rapid and potentially achieved by
minor genetic changes.
doi:10.1016/j.sajb.2013.02.011
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The impact of elephants, stress-related factors (principally
drought), and other herbivores on the population trend of 30 tree
and 20 shrub species was investigated by monitoring of mortality,
growth rates, and regeneration on the VLNR from 1997 to 2010. A
sample of 149 transects encompassing about 9500 individual plants
was monitored. Elephants were responsible for a trend toward local
extirpation of three dryland shrub species, one dryland succulent
shrub, one succulent climber, three riparian shrub species, ten of 22
dryland tree species, and three of 11 riparian tree species. Other
herbivores affected the trend toward local extirpation of one tree-like
Aloe, one shrub and one dryland tree species. A continuing improve-
ment in the condition of the herbaceous sward has ameliorated the
impact of elephants onwoody plants. The current density of elephants
threatens the functional loss of a number of plant species; that is,
‘biodiversity carrying capacity’ has been exceeded.
doi:10.1016/j.sajb.2013.02.012
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